INTRODUCTION
One of the fundamental aims of primary care redesign is improving patients' access to care, defined by the Institute of Medicine as the "timely use of personal health services to achieve the best possible outcome." 1 At a fundamental level, access to primary care involves having a usual site of primary care and a usual provider at that site of care. Having this level of access has been associated with numerous positive health outcomes including increased receipt of preventive services. [2] [3] [4] Preventive services such as cancer screening, immunizations and cholesterol screening are well known to reduce premature mortality. [5] [6] [7] [8] [9] [10] Although having access to a usual provider and source of care has been linked to improved preventive care, less is known regarding the impact of primary care office access factors. These structural factors have been conceptualized as facilitating first-contact care, whereby patients use primary care as an entry point into the medical system. 11 First-contact care encompasses the availability and accessibility of care at a primary care office, such as wait times for appointments, office hours, and the availability of advice by telephone. It is considered one of the core attributes of primary care and first-contact access is a key tenet of the patient-centered medical home. 12 The few studies that have examined the impact of first-contact care on preventive services reported a positive association between preventive service receipt and the presence of the two to four components of first-contact care that were studied. 13, 14 What has not been examined in detail, however, is how many of these components of first-contact care are necessary to achieve this benefit. Answering this question is important to guide primary care office redesign efforts to improve outcomes including preventive care delivery.
This study was designed to increase our understanding of how many components of first-contact access are necessary to achieve a significantly higher rate of certain individual preventive services. In a sample of insured older adults who reported two or more years of continuity with the same primary care physician and office, we examined the influence of an increasing number of first-contact access components upon the receipt of four preventive health measurescholesterol screening, influenza vaccination, mammograms and prostate screening. We also examine the most and least commonly reported first-contact access components.
METHODS

Sample
The sample was defined within the 2003-2006 rounds of the combined telephone and mail survey of the Wisconsin Longitudinal Study, a long-term cohort study of a one-third random sample (N=10,317) of individuals who graduated from Wisconsin high schools in 1957, and 8,778 of their randomly-selected siblings. In 2003-2006, surviving participants were first interviewed by telephone. Those completing the telephone interview or those who refused the telephone interview then received a mailed survey. Numerous telephone interview attempts were made and surveys were mailed up to three times. The response rate for the telephone survey was 80% among graduates and 78% for siblings. The response rate for the mailed survey was 88% among graduates and 81% among siblings. The study has had continually high response rates due to a history of "good will" with the sample. 15 We excluded those who reported no visits to a medical provider in the past 12 months (7%) and those who were uninsured (3%). We further restricted the sample to include only respondents who had evidence of an established continuity of care relationship with an individual primary care physician (59%). This relationship was defined by reporting that a respondent usually saw the same family practice or internal medicine doctor at the same facility for at least two years. The final sample consisted of 5,507 adult respondents, 91% of whom were age 60 or older. Sixty-one percent of the sample were high school graduates, who ranged in age from 62 to 68, and 39% were siblings, ages 40 to 86. The Institutional Review Board at the participating university granted approval for this study.
Variables/Measures
The primary outcome variables were yes/no questions that asked respondents to report the receipt of four preventive services in the last year. These services were chosen because they were recommended to be performed annually and thus their appropriate completion could be measured by the questions posed in the survey. Respondents were asked "In the last 12 months, have you had (1) a cholesterol test; (2) a flu shot; (3) a mammogram; and/or (4) a prostate exam?" The appropriate sample for receipt of each preventive service was determined by guidelines in place at the time of the study. [16] [17] [18] [19] Specifically, mammogram screening was examined in women aged 40 or older, and prostate screening was examined in men aged 50 or older. The receipt of annual cholesterol testing was examined in those reporting atherosclerotic vascular disease conditions (high blood pressure, coronary heart disease/ myocardial infarction, circulation problems, stroke, high cholesterol) and diabetes. We examined the receipt of influenza vaccination in those aged 50 or older.
The components of first-contact access were assessed using eight items from the validated access to care subscale of the Group Health Association of America Consumer Satisfaction Survey (CSS). 20 These items began with the stem, "Thinking about your own health care, how would you rate…" Areas assessed were the (1) convenience of the location of your doctor's office (2) hours when the doctor's office is open (3) arrangements for making appointments for medical care by phone (4) length of time spent waiting at the office to see the doctor (5) length of time waiting between making an appointment for routine care and the day of the visit (6) availability of medical information or advice by phone, (7) ease of seeing the doctor of your choice, and (8) amount of time you have with doctors and staff during a visit. The original response categories were excellent, very good, good, fair or poor. Responses of "excellent" or "very good" were considered indicative of perceiving that access in an area was satisfactory; thus, response categories were collapsed as follows: 1=excellent/very good, 0=good/fair/poor.
Covariates included in all models as categorical variables were age (<60, 60-64, 65-69, 70+), gender (except for models predicting prostate exams (men only) and mammography (women only)), marital status (married, separated/ divorced, widowed, never married), education (high school or less, some college, college, post-graduate), total household income (<$30,000, $30,000-44,999, $45,000-59,999, $60,000-74,999, >$75,000, missing), type of health insurance (private, Medicare and other private, Medicare or other public), self-rated health (excellent/very good/good and fair/poor), a count of self-reported chronic conditions (0-1, 2, 3, >4) and self-perception of positive health behaviors. Self-perception of positive health behaviors was measured by an item that asked for agreement or disagreement with the statement "I work hard at trying to stay healthy." Responses were dichotomized (agree strongly/ agree and neutral/disagree/disagree strongly).
Statistical Analysis
Data were analyzed in 2010 using Stata. 21 First, polychoric correlations were performed to assess the relation between the individual components of first-contact accessibility. Initial descriptive analysis included percentages for categorical variables and means and standard deviations for continuous variables. Multivariable logistic regression was used to calculate adjusted risk ratios, adjusted predicted probabilities and 95% confidence intervals for each preventive service. An adjusted risk ratio approach was used given its superiority to odds ratios when presenting findings from multivariable logistic regression analyses of dichotomous outcomes where the outcomes are common. 22 The number of components was included in separate regression models as a continuous variable to examine the linearity of response, and then as an indicator variable to examine the effect of adding an additional component. Adjusted predicted probabilities were estimated based on the recycled predictions approach using the Stata margins command. Differences were considered statistically significant at a value of p<0.05. Confidence intervals were calculated using a robust estimate of the variance that allowed for clustering of siblings within families.
The study's funding sources had no role in the design, conduct, or results, nor the decision to report the data in publication.
RESULTS
Respondent characteristics of this cohort of insured individuals with an established primary care physician continuity relationship are found in Table 1 . The majority of respondents were in their sixties, female, married, had a high school education or less and had a total household income greater than or equal to $45,000. Most had private health insurance, had four or more chronic conditions, rated their health as good to excellent and agreed that they worked hard to stay healthy. There were high rates of preventive service receipt among those in the sample eligible to receive each service. In the past 12 months, 90% reported receiving a cholesterol test, 63% a flu shot, 78% a prostate exam and 83% a mammogram (data not shown in table).
Variation existed in the extent that individuals perceived excellent or very good access in the eight first-contact areas ( Table 2 ). The component that was perceived accessible by the most individuals was making appointments for care by phone (68%). The component where there was the least perceived access was the availability of medical advice and information by phone (38%). Correlation between the eight first-contact elements ranged from 0.48-0.87. Figure 1 is a histogram showing the number of firstcontact areas in which individuals perceived having very good or excellent access. An almost equivalent number (17 vs. 18 percent of the sample) perceived having access to zero and all eight components. Due to rounding, percentages may not add to 100 *The following 22 chronic conditions were measured in this count: asthma, bronchitis/emphysema, serious back trouble, circulation problems, kidney/bladder problems, ulcer, allergies, multiple sclerosis, high blood pressure, diabetes, cancer, coronary heart disease/ myocardial infarction, stroke, arthritis, pain and stiffness in the joints, mental illness, chronic sinusitis, fibromyalgia, high cholesterol, irritable bowel syndrome, osteoporosis, and prostate problems
As shown in Tables 3 and 4 , an increasing number of first-contact access components was significantly associated with an increase rate of receiving cholesterol tests, flu shots and prostate exams. The number of components was not significantly associated with increased mammogram screening rate. There was variation in the number of components needed to achieve a significant difference for individual preventive services. After the presence of two first-contact access components, the rate of receiving a cholesterol check increased between four and seven percentage points. For flu shots, a significant increase of nine to seventeen percentage points was seen when six first-contact access components were present. Seven or more components were needed for the rate of prostate screening to significantly increase (by 12%-14%). Adjusted models that included the number of access components as a continuous variable similarly showed a significant increase in the receipt of cholesterol tests, flu shots, and prostate exams, but not mammograms (data not shown).
We also examined detailed frequencies of each of the eight first-access components according to the number of components that individuals reported receiving (data not shown). Those who reported two first-access components were most likely to report excellent or very good access for arrangements for making appointments by phone and convenience of the location. The two components that were least accessible for individuals who reported the presence of six components were length of time waiting between making an appointment for routine care and the day of the visit and the lack of availability of medical information or advice by phone. For those who reported seven components, the least available component was medical information or advice by phone.
DISCUSSION
In this sample of insured older adults who had continuity with a primary care physician, we found that having more first-contact access components significantly increased the rate of receiving cholesterol checks, flu shots and prostate screening in the past year. There was no effect on the receipt of mammograms. A different number of first-contact access components were needed for the rate of each preventive service to significantly increase, with cholesterol checks requiring the least number of components in place, and prostate screening requiring the most. The first-access component which respondents perceived to be least accessible was the availability of medical advice and information by phone.
For preventive services where more contact with a provider was required, more first-contact access components were necessary to increase rates. The receipt of cholesterol testing, for instance, which generally just requires an open lab and a provider order, showed a significant increase after just two first-contact access components. In contrast, prostate testing, which requires an invasive exam from a provider, required seven components to show a significant increase. Primary care practices can use this information when deciding on which components of access to invest in, as some preventive services gains may be realized from smaller investments such as expanding clinic laboratory hours as compared to the larger investment of trying to incorporate all eight firstaccess components. Mammograms, which are most often not obtainable at the clinic office site, were unaffected by office first-contact access components. A possible explanation for the rate of mammography being unaffected by the presence of first contact access is among the four preventive services studied, it is the one with the most visible public health promotion efforts. The need for mammography screening has been widely publicized through national campaigns such as the Centers for Medicare & Medicaid Services for Medicare National Medicare Mammography Campaign and National Breast Cancer Awareness Month. The overall mammography screening rate in our study population was quite high, lending credence to the idea that it might be factors other than first contact access to the primary care office that influence mammogram receipt. In fact, there has been a movement towards letting guideline eligible patients schedule their own mammograms independent of orders generated by a provider during office visits. 23 This highlights that not all screening tasks will be equally affected by first contact access.
Our overall findings lend support to the patient-centered medical home movement, which among its many aims strives to make primary care more accessible. 12 These findings suggest that a combination of initiatives to transform the delivery of primary care and to improve many aspects of first-access contact may be needed for practices to increase the receipt of several preventive services, rather than just one or two incremental changes. We found that as accessibility increased, there were gains in the receipt of certain preventive services, up to 17 percent in the case of influenza vaccination. This benefit, which was found even in our relatively affluent study population with excellent continuity of care, may translate into larger payoffs in a community setting where socioeconomic disparities would be more prevalent. Continuity of care and enhanced access to care have both independently been shown to improve receipt of preventive services in these vulnerable populations. [24] [25] [26] In addition, the current national certification approach to medical homes allows for different tiers of qualification, determined by how many aspects of a medical home a practice has incorporated. 27 Our findings support this approach particularly with first-contact access components. We found that the components of first-contact access to care have a doseresponse effect on the receipt of several preventive services.
Our study uses a conceptual framework that implies more access points means better access, and that it is the number of access points that will be the lever for improving receipt of preventive services. This approach is warranted given that many individuals experience a cumulative burden from multiple barriers to accessing care that may be counterbalanced by multiple access points. 28, 29 Seventy percent of study respondents reported not receiving two or more firstaccess components. While our study is a necessary step towards broadly understanding the relationship between structural aspects of access in primary care clinics and preventive service receipt, there are other important questions about primary clinic first contact access and preventive service receipt that are not answerable in our data due to sample size. Certain first-contact access components may be more important than others for improving receipt of different preventive services. In addition, individual patient characteristics such as attitudes towards preventive service receipt, 30, 31 knowledge of preventive services, 32 and chronic disease burden 33 may interact with individual primary first contact access components to influence the receipt of recommended care (e.g., the effect of the amount of visit time spent with patients on mammography may be stronger for patients with lower health literacy than those with adequate health literacy). Further research into questions such as these is critical as primary care practices strive to redesign care in a way that optimizes patient-centered preventive service delivery.
Our findings should be considered in light of several additional limitations. Our sample consists primarily of older adults, and thus our findings might not be generalizable to the entire adult population. However, the screenings that we studied are indicated primarily for older individuals. In addition, our sample is limited in geographical and racial/ ethnic diversity as it is drawn from individuals who attended Wisconsin high schools in the 1950s and their siblings. However, Wisconsin Longitudinal Study graduates are generally representative of the approximately 67% of Americans aged 60 to 64 who also are white non-Hispanic with a high school education. 34 Another limit is our use of self-reported receipt of preventive services, which may be overestimated. 35 However, there is no reason to believe any overestimation would differ between those reporting different numbers of first-contact access components. This could, though, lead to an underestimation of the effect of first contact access on preventive service receipt. Lastly, because influenza vaccination was available at other community sites during the years of the study it is difficult to know if individuals received these immunizations in their primary care clinic. These community sites, particularly pharmacies, provide the ease of a single contact, and are becoming increasingly important for the receipt of immunizations. 36, 37 However, this sample had a high degree of continuity with the clinic and an average number of four chronic conditions, making it likely that they would regularly be going to the clinic to receive preventive care.
In conclusion, our findings suggest that an increasing number of first-access components is significantly associated with higher rates of receipt of preventive services. Further, the number of components needed before seeing significant increases varies according to how much provider contact is necessary for a preventive service. When engaging in redesign, practices may receive small benefit from incrementally improving their availability and accessibility. However, the largest gains likely will come with comprehensive redesign of multiple access components simultaneously. Further research is needed to guide prioritizing and targeting other patient-centered medical home principles in primary care practice to maximize preventive care delivery.
